The title compound, C 13 H 21 NO 7 {systematic name: (3aR,5S,6R,6aR
Chemical context
The title compound 1, has been used for the syntheses of isoxazoles (Lugiņ ina et al., 2013) and carbohydrate-based amines and amino acids (Rjabovs et al., 2015a) . Carbohydrates with amino groups are valuable synthetic precursors and are easily converted to spirocyclic carbohydrate derivatives , imino sugars , nucleic acid mimetics (Rozners et al., 2003) , and azido sugars (Mackeviča et al., 2014; Rjabova et al., 2012) . The latter are widely used for the syntheses of triazoles (Uzuleņ a et al., 2015; Grigorjeva et al., 2015) and THF-amino acids (sugar amino acids) .
Structural commentary
The title compound 1, consists of a tetrahydrofuran core (ring A) fused with a dioxolane ring (B) and substituted with a dioxolane (ring C) and a nitromethyl group (Fig. 1) . The conformational analysis of the furanose ring (A) based on the internal dihedral angles of the ring shows that its pseudorotational phase angle P = 70 (Altona & Sundaralingam, 1972; Taha et al., 2013) . Thus, this ring adopts a conformation close to o T 4 , where O1 and C4 deviate by 0.214 (2) and À0.340 (3) Å , respectively, from the plane through atoms ISSN 2056-9890 C1/C2/C3. Such a conformation of the furanose ring is rather unusual for 3-C-monosubstituted 3-deoxy-1,2-O-isopropylidene--d-allofuranoses. For example, previously reported structures (Rjabovs et al., 2014 (Rjabovs et al., , 2015a had conformations between 3 E and 3 T 4 . The fused dioxolane ring B also adopts a twisted conformation on bond C13-O12; these atoms deviate by À0.324 (4) and 0.224 (3) Å , respectively, from plane C1/C2/ O14. The dihedral angle subtended by the mean planes of rings A and B is 63.7 (2) . The five-membered ring of the 2,2-dimethyl-1,3-dioxolan-4-yl group, ring C, also adopts a twisted conformation, on bond C6-O7; these atoms deviate by 0.143 (4) and À0.381 (2) Å , respectively from plane C5/O9/ C8.
Supramolecular features
In the crystal, molecules are linked via C-HÁ Á ÁO hydrogen bonds, forming chains along [100] . The chains are linked via further C-HÁ Á ÁO hydrogen bonds, forming a three-dimensional structure (Table 1 and Fig. 2 ).
Database survey
A search of the Cambridge Structural Database (Version 5.37; Groom & Allen, 2014) for substructure S1 (Fig. 3 ) gave 137 hits, while a search for substructure S2 (Fig. 3) Table 1 Hydrogen-bond geometry (Å , ). 
Figure 2
A view along the b axis of the crystal packing of the title compound 1. Hydrogen bonds are shown as dashed lines (see Table 1 ) and H atoms not involved in these interactions have been omitted for clarity.
Figure 3
Substructures used for the database survey.
Figure 1
The molecular structure of the title compound 1, showing the atom labelling. Displacement ellipsoids are drawn at the 50% probability level.
Synthesis and crystallization
The title compound 1, was synthesized by reduction of the nitro olefin 2 (Albrecht & Moffatt, 1970; Lugiņ ina et al., 2012) with sodium borohydride in methanol solution, as illustrated in Fig. 4 . NaBH 4 (6.2 g, 163.9 mmol, 5.5 eq.) was added portion wise to a solution of 2 (9.1 g, 30.0 mmol, 1.0 eq.) in MeOH (200 ml) over 30 min at 273 K. After completion (monitored by TLC) the reaction mixture was acidified using 10% aqueous solution of AcOH to pH 6-7 and then evaporated to dryness. The residue was dissolved in EtOAc (90 ml), washed with brine (3 Â 10 ml), dried over NaSO 4 , and evaporated. The product 1 was purified by column chromatography on silica gel (Hexanes/EtOAc 3:1 ! 2:1) giving a white crystalline solid (yield: 6.5 g, 72%; m.p. 355-356 K). R f = 0.9 (hexanes/EtOAc 1:1). 105.4, 80.5, 79.0, 77.8, 70.8, 68.2, 46.6, 26.8, 26.7, 26 .4, 25.1. X-ray quality single crystals were obtained by slow evaporation of a dichloromethane solution at ambient temperature.
Refinement
Crystal data, data collection and structure refinement details are summarized in Table 2 . The H atoms were included in calculated positions and refined as riding atoms: C-H = 0.96-0.98 Å with U iso (H) = 1.5U eq (C-methyl) and 1.2U eq (C) for other H atoms. The absolute configuration is based on that of the starting material. Synthesis of the title compound. ORTEP-3 for Windows (Farrugia, 2012) ; software used to prepare material for publication: PLATON (Spek, 2009 ) and publCIF (Westrip, 2010).
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